Aims. We report first results of an investigation of the tidally disturbed galaxy system AM 546-324, whose two principal galaxies 2MFGC 04711 and AM 0546-324 (NED02) were previously classified as interacting doubles. This system was selected to study the interaction of ellipticals in a moderately dense environment. We provide spectral characteristics of the system and present an observational study of the interaction effects on the morphology, kinematics, and stellar population of these galaxies. Methods. The study is based on long-slit spectrophotometric data in the range of ∼ 4500-8000 Å obtained with the Gemini MultiObject Spetrograph at Gemini South (GMOS-S). We have used the stellar population synthesis code STARLIGHT to investigate the star formation history of these galaxies. The Gemini/GMOS-S direct r-G0303 broad band pointing image was used to enhance and study fine morphological structures. The main absorption lines in the spectra were used to determine the radial velocity. Results. Along the whole long-slit signal, the spectra of the Shadowy galaxy (discovered by us), 2MFGC 04711, and AM 0546-324 (NED02) resemble that of an early-type galaxy. We estimated redshifts of z= 0.0696, z= 0.0693 and z= 0.0718, corresponding to heliocentric velocities of 20 141 km s −1 , 20 057 km s −1 , and 20 754 km s −1 for the Shadowy galaxy, 2MFGC 04711 and AM 0546-324 (NED02), respectively. The central regions of 2MFGC 04711 and AM 0546-324 (NED02) are completely dominated by an old stellar population of 2 × 10 9 < t ≤ 13 × 10 9 yr and do not show any spatial variation in the contribution of the stellar-population components. Conclusions. The observed rotation profile distribution of 2MFGC 04711 and AM 0546-324 (NED02) can be adequately interpreted as an ongoing stage of interaction with the Shadowy galaxy as the center of the local gravitational potential-well of the system. The three galaxies are all early-type. The extended and smooth distribution of the material in the Shadowy galaxy is a good laboratory to study direct observational signatures of tidal friction in action.
Introduction
Galaxy interactions and mergers are fundamentally important in the formation and evolution of galaxies. Hierarchical models of galaxy formation and various observational evidence suggest that elliptical galaxies are, like disk galaxies, embedded in massive dark-matter halos. Lenticular and elliptical galaxies, called early-type galaxies have been thought to be the end point of galaxy evolution. These systems have shown uniform red optical colors and display a tight red sequence in optical color-magnitude diagrams (e.g. Baldry et al. 2004) . Their color separation from star-forming galaxies is thought to be due to a lack of fuel for star formation, which must have been consumed, destroyed or removed on a reasonably short timescale (e.g. Faber et al. 2007 ). In addition, numerical simulations have shown that the global characteristics of the binary merger remSend offprint requests to: Max Faúndez-Abans; max@lna.br ⋆ Based on observations made at the Gemini Observatory, under the identification number GS-2010B-Q-7.
nants of two equal-mass spiral galaxies, called major mergers, resemble those of early-type galaxies (Toomre & Toomre 1972; Hernquist & Barnes 1991; Barnes 1992; Mihos et al. 1995; Springel 2000; Naab & Burkert 2003; Bournaud, Jog & Combes 2005) . Remnants with properties similar to early-type objects can also be recovered through a multiple minor merger process, the total accreted mass of which is at least half of the initial mass of the main progenitor (Weil & Hernquist 1994 , 1996 Bournaud, Jog & Combes 2007) . This scenario of early-type formation through accretion and merging of bodies would fit well within the frame of the hierarchical assembly of galaxies provided by cold dark matter cosmology.
Interactions between early-type galaxies are less spectacular than those observed in spiral galaxies. While impressive tidal tails, plumes, bridges, and shells are observed in tidally disturbed spirals, the effects of the interaction are less easily recognized in elliptical galaxies, since they have little gas and dust, and are dominated essentially by old stellar populations. Evidence for recent merger-driven star formation (Rogers et al. 2009 ) and morphological disturbances such as shells, ripples, and rings have been observed in early-type galaxies (Kaviraj et al. 2010 and Wenderoth et al. 2011) .
The peculiar Ring Galaxies (pRGs) show a wide variety of ring and bulge morphologies and were classified by Faúndez-Abans & de Oliveira-Abans (1998) into five families, following the general behavior of galaxy-ring structures. From these categories eight morphological subdivisions are highlighted. One of these morphological subdivisions is a basic structure called Solitaire. The pRG Solitaire is described as an object with the bulge on the ring, or very close to it, resembling a one-diamond finger ring (single knotted ring). In these objects, the ring generally looks smooth and thinner on the opposite side of the bulge (as archetypes FM 188-15/NED02, AM 0436-472/NED01), ESO 202-IG45/NED01 and ESO 303-IG11/NED01). Although the statistics are as yet poor, the Solitaire type is probably produced by the interaction between elliptical-like galaxies and/or gas-poor S0 galaxies with an elliptical companion. In a forthcoming paper, a list of Solitaire-type pRGs and a preliminary study and statistics will be presented.
There are no reports of Solitaires in early stages of formation in the literature yet; so a few pairs of galaxies were selected as early-stage candidates (see one of them in Wenderoth et al. 2011) . Even though one of the selected candidates, AM 546-324, originally extracted from Arp & Madore's catalog (Arp & Madore 1977 , 1986 ; category 2, interacting doubles), seems to be morphologically different from an expected Solitaire in the early stage, it is remarkable enough to be studied as an almost isolated "spherical/elliptical and S0 interacting objects" in centrally sparse clusters of galaxies.
In this paper, we report new results for the tidally disturbed galaxy system AM 546-324 based on data obtained from longslit spectrophotometric observations at Gemini Observatory, in Chile. Values of H o = 70 km s −1 Mpc −1 , Ω matter = 0.27 and Ω vaccum = 0.73 have been adopted throughout this work (Freedman et al. 2001; Astier et al. 2006, and Spergel et al. 2003) .
AM 0546-324 review
The existing information on this object comprises: (1) the ArpMadore catalog (Arp & Madore 1986) referred to it as "Category 2: interacting doubles", which are objects consisting of two galaxies that, by their apparent magnitude and spacing, appear to be associated; (2) the redshifts of 165 Southern rich Abell cluster of galaxies by Quintana & Ramírez (1995) , in which the galaxy system AM 546-324 is a member of Abell S0546; (3) the 2MASS-selected flat galaxy catalog by Mitronova et al. (2004) ; (4) the catalog of near-infrared properties of LEDA galaxies using the full-resolution images from the DENIS survey (Paturel et al. 2005) ; and (5) the entry from the 6dFGS-NVSS data by Mauch & Sadler (2007) . In Abell et al. (1989) , S0546 is quoted as irregular following the cluster classification in Abell's (1965) system, with 23 cluster members. Using the data quoted in Abell et al. (1989) in a magnitude-redshift relation for the Abell southern clusters, and using the S0546 distance class m 10 =5 result in an approximate radial velocity of cz= 20 893 km s −1 , which agrees with our results (using the non-relativistic velocity formula, see Table 1 ). Figure 1 displays the AM 546-324 system in a 5 minuteexposure GMOS-S pointing image in the r-G0303 filter (effective wavelength of 6300 Å). Table 1 displays the new velocity and z values, together with some early information on the prin- Fig. 1 . System AM 0546-324. Optical 5-min exposure GMOS-S image in the r-G0303 filter, enhanced by a median filter kernel of 300×300 pixels (see Faúndez-Abans & de Oliveira-Abans 1998 for details on the method). The slit position PA = 157
• is also displayed as two short white lines to preserve the image of the objects. The letters stand for: K, "the Knot" (Quintana & Ramírez 1995) ; S, the Shadowy galaxy; C, a companion galaxy; and P, a probable Polar Ring galaxy.
cipal members of AM0546-324, Table 2 displays some information on relevant objects in and around the system.
Observations and data reduction
The spectroscopic observations were performed with the 8.1-m Gemini South telescope (Chile) (ID program GS-2010B-Q-7). We used the GMOS-S spectrograph in long-slit mode (Hook et al. 2004) 1 . The R400+G5325 grating was centered at 6 250 Å and used with a long-slit 1.5 arcsec x 375 arcsec. The data were binned by 2 in the spatial dimension and 2 in the spectral dimension, producing a spectral resolution of ∼5.1Å FWHM, sampled at 0.68 Å pix −1 . The seeing throughout the observations was 0.
′′ 54 and the binned pixel scale was 0. ′′ 145 pix −1 . The wavelength range was ∼ 4500-8000 Å. The spectrophotometric standard star H 600 was observed using the same experimental set up. The long-slit spectra were taken at one position angle on the sky, PA = 157
• , to encompass the three objects in one shot, and it almost crossed the center of each object.
The standard Gemini-IRAF routines were used to carry out bias subtraction, flat-fielding, and cosmic ray subtraction. The data were then wavelength calibrated with an accuracy 0.3 Å. The binned 2-D spectra were then flux-calibrated using the photometric standard star H 600. The 2-D spectra were then extracted into 1-D spectra, which were sky-subtracted and binned in the spatial dimension. We have cross-correlated our observed spectra with three galaxy and star templates with good signal-to-noise. These results were checked with the composite absorption-line template "fabtemp97" distributed by RVSAO 2 /IRAF external package. We adopted the redshift value from the best highest correlated coefficient template.
The spectral apertures were extracted with the APALL/IRAF package and three methods: (1) the standard IRAF procedure; (Lang 1999 ), see also Lindengren & Dravins (2003) ; (b): non-relativistic velocity using the standard formula (Lang 1999) ; (r): measurements on the Gemini/GMOS-S r-G0303-filter; (q): original data from Quintana & Ramírez (1995) . Quintana & Ramírez (1995) ; (b) the compact companion C close to AM 0546-324 (NED02).
(2) overlapping a shifted sample with steps < 5 ′′ , which causes oversampling; (3) and the event-covering method, for which we used the aperture step as a mapping event process (Wong & Chiu 1987 3 ; see also Schafer 1997 and Wu & Barbara 2002) , which also causes oversampling. The idea of the last two procedures was to use the aperture size as a filter to detect kinematical structures in the long-slit velocity map. The results of the first two procedures have been used in this work. The third method was mainly used when the original data were either corrupted or incomplete. Its results were not different from those of the second method because of the data completeness.
Analysis and results

The field around AM 0546-324
As can be seen in Fig. 1 , this system of galaxies is seen almost edge-on, with five prominent objects in the field. According to the estimated distances, they may be physically associated. In Fig. 1 , from NW to SE, these objects are (1) the almost spherical galaxy 2MFGC 04711; (2) the galaxy "Knot", K, as labeled by Quintana & Ramírez (1995) ; (3) the object that we have named the Shadowy galaxy (hereafter the S galaxy), whose center is enhanced in the figure; (4) AM 0546-324 (NED02) (hereafter NED02), which is almost spherical; and (5) the compact anonymous spherical galaxy "C". Another relevant object to the SW in the field (better seen in Fig. 2 , bottom panel) is a probable Polar Ring galaxy, named here "P", whose redshift value is not known yet.
To extract as much information as possible from the GMOS-S r-G0303 pointing image, we used different spatial filtering to find fine morphological structures in the frame. The top panel of Fig. 2 displays the result of applying a median filter kernel of 100×100 pixels, where the S galaxy appears elongated, its center and a few rims having also been enhanced. A few thin filaments in the K object, with one of them pointing to the center of the S galaxy, have also been enhanced. Furthermore, the galaxies K, 2MFGC 04711, and NED02 appear to be slightly deformed by the tidal interaction. The lower panel of Fig. 2 displays a median filter kernel of 500×500 pixels where the deformation of the main objects and some faint dwarf structures apparently bound to this system have been enhanced. The rims and the center of S galaxy are still evident. The upper panel of Fig. 3 shows the center and the rims of the S galaxy, after a low-pass filter was used. It highlights the deformation of the elliptical galaxies and enhances a few notable dwarf satellites around this system. The bottom panel of Fig. 3 is a zoom on the S galaxy to better illustrate its center and a few very faint rims, after using a Gaussian filter. To determine the central ellipticity of the galaxies, we used the ELLIPSE STSDAS-task 4 , which fits elliptical isophotes to galaxy direct images. Then we created a 2-D noiseless model image using the BMODEL STSDAS-task built from the results of the isophotal analysis. Table 3 lists rough estimates of the "non perturbed" elliptical-class section and the whole major axis-diameter in kpc for the quoted galaxies. 
The spectra and kinematics
We report the first dedicated long-slit spectroscopic results for the three main galaxies of the AM 0546-324 system. A sample of the spectra of these galaxies are shown in Fig. 4 . The λλ5000− 7750 Å spectral section of 2MFGC 04711 and NED02 are displayed, while the S galaxy's is displayed only in the λλ5000 − 5800 Å spectral section. They show the main stellar absorption features identified in the nuclear region: Hβ, MgIbλ5174, MgHλ5269, NaIDλ5892, the TiO bands λλ6250, 7060, and the O 2 atmospheric band. The column density and positions of these lines were determined by fitting a Gaussian to the observed profile. This procedure was reviewed using the RVSAO/XCSAO package. The spectra in the regions λλ7750 − 8000 Å (for 2MFGC 04711 and NED02) and λλ5800 − 8000 Å (for the S galaxy) were not taken into account because of the high noise. The characteristics of the spectra are discussed below.
2MFGC 04711
No emission lines were detected along the slit. The spectral profile resembles that of an early-type galaxy. Using the NaID, MgIb, and Hβ absorption lines, we cross-correlated our observed spectra with templates with good signal-to-noise and these results were checked with the composite absorption-line template "fabtemp97" distributed by RVSAO. We derived z=0.0693 and a heliocentric radial velocity of V= 20 057 ±10 km s 
AM 0546-324 (NED02)
NED02 also shows an early-type spectral profile. We estimated z=0.0718 and a heliocentric radial velocity of V= 20 754 ±10 km s −1 . The calculated distance and dynamical mass are 303 Mpc and 1.60×10 11 M ⊙ , respectively. ′′ to +1 ′′ core features, but using a shifted aperture sample with steps < 2 ′′ according to method (2) cited in item §3.
The Shadowy galaxy
We estimated z=0.0696 and a heliocentric radial velocity of V= 20 141 ±10 km s −1 , from an integrated central spectral-section of 3.
′′ 5. On the other hand, the calculated velocities for the NW and SE sections of the galaxy are 20 193 ±20 km s −1 (NW) and 20 081 ±20 km s −1 (SE), respectively (integrated NW−SE spectral-section of 6.
′′ 1). The calculated distance and lower limit of the dynamical mass are 293.8 Mpc and 5.24×10
11 M ⊙ , respectively.
The distribution of the radial velocities of 2MFGC 04711 and NED02 shows the U-shaped rotation profile (first panel of Figs. 5 and 6). This shape has been reported in studies of interacting binary-disturbed elliptical galaxies (see Borne 1990; Borne & Hoessel 1985 ,1985 Bender et al. 1991; Madejsky 1991 and Madejsky et al. 1991) . The U-shaped profiles are common in strongly interacting elliptical galaxies, and the physical interpretation, given by Borne et al. (1994) is that there is a tidal coupling between the orbit of the companion and the resonant prograde rotating stars in the kinematically disturbed galaxy (Borne 1988; Borne & Hoessel 1985; Bacells et al. 1989 ). The coupling of NED02 and 2MFGC 047111 with the S galaxy and the U-shaped rotation profile of these galaxies are thus a direct observational signature of tidal friction in action within this system, in agreement with the physical interpretation of Borne et al. (1994) . Based on the merging times of simulations performed for a low-mass galaxy falling on to a massive elliptical by Leeuwin & Combes (1997) and adopting for the S galaxy a r max = 30 kpc, our rough estimate for the decay times for 2MFGC 04711, NED02 and C galaxy are 4×10 8 yr, 3.6×10 8 yr, and 5.6×10 8 yr, respectively. With the suitably simple model reported by Leeuwin & Combes (1997) the amount of friction should accelerate in the decay time, which could be the scenario for the S satellite with a decay time shorter than 1.0×10 9 yrs. The errors of the individual velocity measurements do not exceed 10 km s −1 in the central region of the galaxies and increase to 20−40 km s −1 at their periphery. There is a significant dispersion in the radial velocity distribution of both 2MFGC and NED02 (see first panels of Figs. 5 and 6, respectively). The velocity spread is ±40−110 km s −1 around ±1 ′′ −3 ′′ .
Stellar population synthesis
The detailed study of star formation in tidally perturbed galaxies provides important information not only on the age distribution of the stellar population, but also helps to better understand several aspects related to the interacting process and its effects on the properties of the individual galaxies and their evolution. To investigate the star formation history of NED02 and 2MFGC, we used the stellar population synthesis code STARLIGHT (Cid Fernandes et al. 2004 Fernandes et al. , 2005 Asari et al.2007 ). This code has been extensively discussed in Cid Fernandes et al. (2004 Fernandes et al. ( , 2005 and is built upon computational techniques originally developed for empirical population synthesis with additional ingredients from evolutionary synthesis models. This method was also used by Krabbe et al. (2011) and has been successful in describing the stellar population in interacting galaxies.
The code fits an observed spectrum O λ with a combination of N ⋆ single stellar populations (SSPs) from the Bruzual & Charlot (2003) models. These models are based on a highresolution library of observed stellar spectra, which allows for detailed spectral evolution of the SSPs at a resolution of 3 Å across the wavelength range of 3 200-9 500 Å with a wide range of metallicities. We used the Padova (1994) tracks as recommended by Bruzual & Charlot (2003) , with the initial mass function of Salpeter (1955) between 0.1 and 100 M ⊙ . Extinction is modeled by STARLIGHT as due to foreground dust, using the Large Magellanic Cloud average reddening law of Gordon et al. (2003) with R V = 3.1, and parametrized by the V-band extinction A V . The SSPs used in this work cover 15 ages namely, t = 0.001 , 0.003 , 0.005 , 0.01 , 0.025 , 0.04 , 0.1 , 0.3 , 0.6 , 0.9 , 1.4 , 2.5 , 5 , 11 , and 13 Gyr, as well as three metallicities, Z = 0.2 Z ⊙ , 1 Z ⊙ , and 2.5 Z ⊙ , adding to 45 SSP components. The fitting is carried out using a simulated annealing plus Metropolis scheme, with bad pixel regions excluded from the analysis.
Prior to the modeling, the SSPs models were convolved to the same resolution of the observed spectra; the observed spectra were shifted to their rest-frame, corrected for foreground Galactic reddening of E(B−V) = 0.036 mag taken from Schlegel et al. (1998) and normalized to λ 5870 Å. The error in O λ considered in the fitting was the continuum rms with a S /N ≥ 10, where S /N is the signal-to-noise ratio per Å in the region around λ 0 = 5870 Å. In addition, the fitting was performed only in spectra with absorption lines. Figures 7 and 8 show an example of the observed spectrum corrected by reddening and the model stellar population spectrum for 2MFGC 04711 and AM 0546-324 (NED02) galaxies, respectively. The results of the synthesis to the very central region are summarized in Table 4 for the individual spatial bins in each galaxy, stated as the perceptual contribution of each base element to the flux at λ 5 870 Å. Following the prescription of Cid Fernandes et al. (2005) , we have defined a condensed population vector by binning the stellar populations according to the flux contributions into young, x Y (t ≤ 5 × 10 7 yr); intermediate-age, x I (5 × 10 7 < t ≤ 2 × 10 9 yr); and old, x O ( 2 × 10 9 < t ≤ 13 × 10 9 yr) components. The same bins were used to represent the mass components of the population vector m Y , m I , and m O ). The metallicity (Z), one important parameter to characterize the stellar population content, is weighted by light fraction. The quality of the fitting result is measured by the parameters χ 2 and adev. The latter gives the perceptual mean deviation |O λ − M λ |/O λ over all fitted pixels, where O λ and M λ are the observed and model spectra, respectively.
The spatial variation in the contribution of the stellar population components for 2MFGC. NED02 is completely dominated by an old stellar population.
Discussion
The galaxy cluster Abell S0546 has 23 cluster members between m 3 and m 3 +2 (Abell 1965) , and the whole AM 0546-324 system is the core of the S0546. There are quite a few dwarf satellites around it, as expected for a local gravitational potential well defined by the AM 0546-324 system (see lower panel of Figs. 2 and  9 ). The main galaxies quoted in the literature are 2MFGC 04711, NED02, and the knot (K), which is described as an almost E1 galaxy (Quintana & Ramírez 1995) . Other members quoted in our study are the S galaxy and the C companion, which have been confirmed as members of this cluster. The derived radial velocity of the S galaxy is 20 141 km s −1 , which is our estimate of the radial velocity of the Abell S0546 core. The derived radial velocity of S using the non-relativistic formula agrees with the S0546 distance class m 10 = 5 (cz = 20 893 km s −1 ) extracted from Abell et al. (1989) . Figure 10 displays the spatial distribu- tion of the main galaxies of the AM 0546-324 system centered on the S galaxy (see also Fig. 11 ). Along the whole slit, the spectra of the three main galaxies show absorption lines characteristic of early-type objects. No star-forming regions and no nuclear ionization sources were detected. The whole AM 0546-324 system seems to be tidally bound with radial velocity differences that range between 56−613 km s −1 . Adopting the S galaxy as the center of the system, the pair-velocity-difference combinations of the main objects are displayed in Table 5 . The nearby C galaxy was partially inside the GMOS-S slit and the estimated redshift z=0.0685 corresponds to a heliocentric radial velocity of V= 19 834 ±30 km s −1 , with a calculated distance of 289.2 Mpc and a dynamical mass of 3.74×10 10 M ⊙ . The radial velocity of the K galaxy (20 923 km s −1 ) was extracted from Quintana & Ramírez (1995) . From the quoted mass, 2MFGC and NED02 each have approximately 31% of the mass of the S galaxy, and the C galaxy has almost 7%. Evidence of the tidal interaction of this system are seen in the external deformations of 2MFGC 04711, NED02, and K galaxies, as well as the rims in the S galaxy (displayed in Figs. 1, 2, and 3) .
In this section, we propose the following kinematical behavior for the AM 0546-324 system based on spectroscopy and the direct image: (A) the S-galaxy is the center of the system, its SEsection is approaching and the NW-section is receding from us; (B) the 2MFGC 04711 galaxy is approaching us, and seems to be embedded in the peripheral material of the S-galaxy, its motion is retrograde from de S-galaxy apparent rotation; (C) NED02 is receding from us and its motion is also retrograde from the Sgalaxy apparent rotation; (D) the K-galaxy is receding from us, and seems to be embedded in S-galaxy material and coupled prograde with the S-galaxy motion; (E) the C-galaxy is approaching us and coupled prograde with the S-galaxy motion.
Both 2MFGC 04711 and NED02 show a U-shaped rotation profile. In addition to the argument that tidal coupling in ellipticals with no net rotation will result in a U-shaped rotation profile with the galaxy core at the base of the U (Borne & Hoessel 1985; Borne et al. 1994) , it was also suggested that when the galaxy has a low degree of internal rotation, the tidal coupling should produce this U-type profile (Borne et al. 1994 ). The lower panels of Figs. 5 and 6 show the rotation profile in the interval ±1 ′′ for Table 4 . Stellar-population synthesis results
Pos. the 2MFGC 04711 and NED02, respectively. The oversampled data are displayed in both figures to show signatures around the kinematical center. These figures suggest that (1) 2MFGC 04711 seems to have a low degree of perturbation and there is maybe a very slow internal rotation, its kinematical center is almost centered at the U-shaped-base profile; (2) NED02 seems to show no internal rotation in its U-shaped profile, but there is a break indicated by the MgIb and Hβ sampled data, for which we do not have a reliable explanation. The kinematical center is offcentered a few pc to the SE-direction in its U-shaped-base profile. This phenomenon is also seen in other pair interaction of Solitaire-type galaxies (see Faúndez-Abans et al. 2010) .
Figures 2 (lower panel) and 9 show some dwarf objects around the AM 0546-324 system. A few of those objects may be aligned with the visible AM 0546-324 structure. This sparse system has an intrinsic tidal field, which could be an interesting laboratory for studying the relationship between the central components and the dark matter halo in weak fields (see simulations for a denser cluster environment by Pereira & Bryan 2010) . A non-negligible anonymous galaxy is to the east between the field galaxy 2MASX J05481766-3239441 and the AM 0546-324 sys- Blazek et al. 2011) The stellar formation history of 2MFGC 04711 and AM 0546-324 (NED02) galaxies were well represented by the stellar population synthesis code STARLIGHT (see Figs. 7 and 8) . The synthesis results in flux fraction as a function of the distance to the center of each galaxy do not show any spatial variation in the contribution of the different stellar population components. Both galaxies are dominated by an old stellar population with age between 2 × 10 9 < t ≤ 13 × 10 9 yr in all apertures.
Conclusions
We reported optical band spectroscopy observations of the AM 0546-324 system, which is the core of Abell S0546 cluster of galaxies. Morphological substructures were found in an enhanced r-image of this system. This suggests that the members are presently undergoing early stages of tidal interaction. Below is a summary of our main results:
-The AM 0546-324 system is composed of four main galaxies: 2MFGC 04711, AM 0546-324 (NED02), the K galaxy, and the one named S galaxy by us. Adopting the S galaxy as the center of this gravitationally bound system, the radial velocity differences between the different quoted members vary from 43 to 646 km s −1 . -Within 1.2 arcmin of AM 0546-324 there are a few relevant field companions such as the C galaxy in the SE direction and a new Polar Ring galaxy candidate in the SW. Several dwarf objects in and surrounding this system are close enough to be candidate members of this system, but no quoted redshift for these objects was found in the literature. -The S galaxy seems to be large enough to wrap up all principal companions with its smooth distribution of material. -The spectra of 2MFGC 04711, NED02, S, and the C galaxy resemble those of early-type galaxies and no emission lines were detected. No star-forming regions and no nuclear ionization sources were detected in the observed regions of the four main galaxies.
-The calculated heliocentric radial velocity for the S galaxy is 20 141 ± 10 kms −1 (z = 0.0696), which agrees with the radial velocity of the Abell S0546 cluster (cz = 20 893 km s −1 ); for 2MFGC 04711, it is 20 057 ± 10 kms −1 (z = 0.0693); and for NED02, it is 20 754 ± 10 kms −1 (z = 0.0718), both in agreement with quoted values in NED.
-The C galaxy, cz = 19 834 ± 40 kms −1 (z = 0.0685), and the K galaxy, cz = 20 197 (z = 0.0698), are both bound members of the AM 0546-324 system. -From the calculated mass lower limit, both 2MFGC 04711 and NED02 have ∼31% of the mass of the S galaxy, and the C galaxy, almost 7%. -The rotation profiles of 2MFGC 04711 and NED02 are typical of tidal coupling in ellipticals with no net rotation, which results in a U-shaped rotation profile with the galaxy core at the base of the U. Both galaxies are gravitationally coupled directly with the proposed central object of the cluster, the S galaxy. The U-shaped structure is a direct observational signature of tidal friction with the extended material of the S galaxy. -Internally, the no-net rotation core in the U-shaped rotation profile of both 2MFGC 04711 and NED02 seems to be slightly perturbed by the tidal interaction with the S galaxy, which lies in the center of the local gravitational potentialwell of this system. -2MFGC 04711 and AM 0546-324 (NED02) are completely dominated by an old stellar population with age between 2 × 10 9 < t ≤ 13 × 10 9 yr.
In summary, AM 0546-324 is a system where signatures of tidal perturbations and friction are clearly visible. The deformity detected in the 2MFGC 04711, NED02, and K galaxies is due to large tidal forces exerted principally by the S galaxy (like the deformation and dynamical friction between two elliptical galaxies −Prugniel & Combes 1992) . Simultaneously, the S galaxy is perturbed by the whole interaction with all principal objects of the system. Two questions still remain to be answered: (1) is the S galaxy environment the starting point for the birth of a future cD galaxy? and (2) what is the origin of the S galaxy?
